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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1. (canceled). 

2. (previously presented): A vehicle running state estimation method comprising: 
detecting a vibration level of a portion below a spring of a running vehicle; and 
estimating the running state of the vehicle by determining at least one of a condition of a 

road surface on which the vehicle is running and a running state of each tire, 

wherein said determining is based on the detected vibration level, and wherein a 
waveform of time changes in the vibration level is detected and the condition of the road surface 
on which the vehicle is running is estimated from a vibration level at a predetermined position of 
the waveform or for a predetermined time range. 

3. (currently amended): The-A^vehicle running state estimation method according to 
claim 1, comprising: 

detecting a vibration level of a portion below a spring of a running vehicle; wh e r e in a 
frequency of the detected vibration level is analyzed to calculate a vibration level at a 
predetermined frequency band and a th e degree of slipp e rinoss condition of the road surface on 
which the vehicle is running is estimated frem- by comparing the calculated vibration level with a 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

master curve which is a vibration level detected through running on a road having a 
predetermined condition of a road surface of the running vehicle . 

4. (currently amended): The-A^vehicle running state estimation method according to 
claim K comprising: 

detecting a vibration level of a portion below a spring of a running vehicle: and 
estimating the running state of the vehicle by determining a degree of slipperiness of a 

road surface on which the vehicle is running and a running state of each tire, 
wherein said determining is based on the detected vibration level, and 
wherein the frequency of the detected vibration level is analyzed, at least two vibration 

levels at different frequency bands are calculated, an operation is carried out on the at least two 

calculated vibration levels, and the degree of slipperiness of the road surface is estimated from 

computed value. 

5. (currently amended): The-A^ vehicle running state estimation method comprising: 
detecting a vibration level of a portion below a spring of a running vehicle: and 
estimating the running state of the vehicle by determining a condition of a road surface 

on which the vehicle is running and a running state of each tire. 

wherein said determining is based on the detected vibration level, and according to claim 

+, 
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AMENDMENT UNDER 37 C.F.R. § 1.1 1 1 
U.S. Appln.No. 10/049,509 

wherein vibration levels of at least two points of a portion below the spring with a buffer 
member interposed therebetween are detected to calculate a vibration transmission level of the 
portion below the sprin g between the two points at a predetermined frequency band ^ and the 
degree of slipp e rin e so condition of the road surface is estimated from the calculated vibration 
transmission level. 

6. (previously presented): A vehicle running state estimation apparatus for estimating 
running state of a vehicle based on road surface conditions, the estimation apparatus comprising: 

means of detecting a vibration level of a portion below a spring of a running vehicle; 

means of computing waveform of time changes in the vibration level; and 

road surface condition estimation means for estimating a condition of a road surface on 

which the vehicle is running from the vibration level at a predetermined position of the 

waveform or for a predetermined time range. 

7. (previously presented): The vehicle running state estimation apparatus according to 
claim 6 further comprising means of calculating the vibration level of at least one of a tire 
leading edge portion, tire ground contact portion and tire trailing edge portion of the waveform. 

8. (currently amended): A vehicle running state estimation apparatus comprising: 
means of detecting a vibration level of a portion below a spring of a running vehicle; 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

means of calculating a vibration level at a predetermined frequency band by analyzing 
frequency of the detected vibration level; and 

road surface condition estimation means for estimating a d e gr ee of slipp e riness condition 
of the road surface on which the vehicle is running frem-bv comparing the calculated vibration 
level with the master curve which is the vibration level detected through running on a road 
having a predetermined road surface condition . 

wherein the running state of the vehicle is estimated based on the d e gr ee of slipperiness 
condition of the road surface r e c e iv e d from the road surface condition estimation means. 

9. (previously presented): A vehicle running state estimation apparatus comprising: 
means of detecting a vibration level of a portion below a spring of a running vehicle; and 
road surface condition estimation means for estimating a degree of slipperiness of a road 

surface from a value obtained by carrying out an operation on at least two vibration levels at 
different frequency bands by analyzing the frequency of the detected vibration level, 

wherein the running state of the vehicle is estimated based on the degree of slipperiness 
of the road surface received from the road surface condition estimation means. 

10. (currently amended): A vehicle running state estimation apparatus for estimating a 
running state of a vehicle based on a condition of a road surface comprising: 

means of detecting vibration levels of at least two points on a portion below a spring of 
the running vehicle with a buffer member being interposed therebetween : 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

means of calculating a vibration transmission level at a predetermined frequency band 
between said at least two vibration detection points; and 

road surface condition estimation means for estimating a d e gr e e of slipp e riness condition 
of the road surface on which the vehicle is running from the calculated vibration transmission 
level. 

11. (canceled). 

12. (currently amended): Tfce-A^vehicle running state estimation apparatus according to 
claim 8, comprising: 

means of det ecting a vibration level of a portion below a spring of a running vehicle: 

means of calculating a vibration level at a predetermined frequency band by analyzing 
frequency of the detected vibration level: and 

road surface c ondition estimation means for estimating a degree of slipperiness of the 
road surfac e on which the vehicle is running from the calculated vibration level, 

wherein the ru nning state of the vehicle is estimated based on the degree of slipperiness 
of the road surface re ceived from the road surface condition estimation means, and 

wherein a road surface friction coefficient \x at a time of running the vehicle is estimated ( 
based on a relationship between a surface friction coefficient \x obtained from braking distances 
of the vehicle under various road conditions at different speeds and at least one of the calculated 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

vibration level at said predetermined frequency band and a calculated vibration transmission 
level . 

13. (currently amended): The-A_vehicle running state estimation apparatus according to 
claim 8, comprising; 

means of detecting a vibration level of a portion below a spring of a running vehicle; 

means of calculating a vibration level at a predetermined frequency band by analyzing 
frequency of the detected vibration level; and 

road surface condition estimation means for estimating a degree of slipperiness of the 
road surface on which the vehicle is running from the calculated vibration level, 

wherein the running state of the vehicle is estimated based on the degree of slipperiness 
of the road surface received from the road surface condition estimation means, and 

wherein the frequency band is a band including frequency of natural vibration of a tire 
tread land portion. 

14. (currently amended): The-Ajvehicle running state estimation apparatus according to 
claim 8, comprising: 

means of detecting a vibration level of a portion below a spring of a running vehicle; 
means of calculating a vibration level at a predetermined frequency band by analyzing 
frequency of the detected vibration level; and 
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AMENDMENT UNDER 37 C.F.R. § 1.1 1 1 
U.S. Appln. No. 10/049,509 

road surface condition estimation means for estimating a degree of slipperiness of the 
road surface on which the vehicle is running from the calculated vibration level, 

wherein the running state of the vehicle is estimated based on the degree of slipperiness 
of the road surface received from the road surface condition estimation means, and 

wherein a threshold value is set for the vibration level, and the surface of the road is 
estimated to be in a low friction condition when the calculated vibration level exceeds the 
threshold value. 

1 5. (previously presented): The vehicle running state estimation apparatus according to 
claim 14, wherein the threshold value can be changed. 

16. (previously presented): The vehicle running state estimation apparatus according to 
claim 6 which further comprises a vehicle speed detection means to estimate the condition of a 
road surface based on vehicle speed. 

1 7. (previously presented): The vehicle running state estimation apparatus of claim 6, 
further comprising: 

means of judging slipperiness of the road surface based on the condition of the road 
surface estimated by the road surface condition estimation means; and 

warning means for giving a warning when it is judged that the condition of the road 
surface is slippery. 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

18. (previously presented): The vehicle running state estimation apparatus according to 
claim 17, further comprising: 

vehicle speed detection means to change decision on the slipperiness of the road surface 
and warning level based on vehicle speed. 

19. -24. (canceled). 

25. (previously presented): The vehicle running state estimation apparatus according to 
claim 6, further comprising a transmitter for transmitting output of the vibration detection means 
for calculating a time change in the vibration level or a vibration level at a predetermined 
frequency band. 

26. (previously presented): The vehicle running state estimation apparatus according to 
claim 6 further comprising a power generating unit mounted on a tire wheel, wherein the power 
generating unit generates power by rolling of each tire and supplies power for at least one of 
driving the vibration detection means and amplifying output of the vibration detection means. 

27. (previously presented): A vehicle control apparatus comprising vehicle control 
means for controlling the running state of a vehicle based on the condition of the road surface 
estimated by the vehicle running state estimation apparatus of claim 6. 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

28. (previously presented): The vehicle control apparatus according to claim 27 which 
comprises vehicle speed detection means to control the running state of the vehicle based on 
vehicle speed. 

29. (previously presented): The vehicle control apparatus according to claim 27, wherein 
the vehicle control means controls locked state of each wheel. 

30. (previously presented): The vehicle control apparatus according to claim 27, wherein 
the vehicle control means controls attitude of the vehicle. 

31. (previously presented): The vehicle control apparatus according to claim 27, wherein 
the vehicle control means controls air pressure of each tire. 

32. (previously presented): The vehicle control apparatus according to claim 27, wherein 
the vehicle control means controls idling state of each wheel. 

33. (previously presented): The vehicle control apparatus according to claim 27, wherein 
the vehicle control means changes inter-vehicle distance set value of an automatic driving 
system. 

10 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 10/049,509 

34. (previously presented): A tire wheel comprising: the vehicle running state estimation 
apparatus for estimating a running state of the vehicle by detecting the vibration level of the 
portion below the spring as set forth in claim 6, and a power generating unit for generating power 
by a rolling of each tire and supplying power to the estimation apparatus. 

35. (original): The tire wheel according to claim 34, wherein the vehicle running state 
estimation apparatus is mounted to the tire wheel. 

36. (previously presented): The tire wheel according to claim 34, wherein the power 
generating unit comprises a rotor magnetized and rotated by the rolling of each tire, a stator 
made from a high magnetic permeability material and adjacent to the rotor and a power 
generating coil installed within a magnetic circuit including the rotor and the stator. 

37. (original): The tire wheel according to claim 36, wherein the power generating unit 
comprises means of accumulating electromotive force generated in the power generating coil. 

38. (previously presented): The tire wheel according to claim 36, wherein the rotor is 
turned by rotating an unbalance weight the gravity center of the rotary cone of which is eccentric 
to a rotary shaft by the roiling of each tire. 
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AMENDMENT UNDER 37 CF.R. § 1.1 1 1 
U.S. Appln. No. 10/049,509 

39. (previously presented): The tire wheel according to claim 36, wherein an air stream 
generated by the rolling of each tire is introduced into the power generating unit and the rotor is 
turned by the introduced air stream. 

40. (new): The vehicle running state estimation method according to claim 3, wherein 
the master curve is prepared based on the vibration level detected at the time when the vehicle is 
running on a surface of a road with a usual dry asphalt pavement. 

41 . (new): The vehicle state estimation apparatus according to claim 8, wherein the 
master curve is prepared based on the vibration level detected through the running on the surface 
of a usual road with dry asphalt pavement. 
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2. (previously presented): A vehicle running state csiimniii n method comprising: 
delecting a vibration level of n portion below a spring ofa running vehicle; ;md 
estimating ihe running state of Ihe vehicle by determining a : least one of a cojidilic n of » 

road surface on which ihe vehicle is running and a running slate of each lire. 

wherein said determining is based on the detected vibration level, and wherein a 

wavdomi of time changes in the vibration level is detected and die condition of the road s irfuec 

on which the vehicle is running is estimated from a vibration levej at a predetermined posi ion of 

the waveform or for n predetermined time range. 

3. (currently amended): -Th*-A_ vehicle running stale estimation method tHH.wdinji o 
ol a i fTv4y eom pr i sin g; 

detect injj; a vibmiion levcjjjfa poiit on below a spring o fa , nmnjn^ vchiclgj w-huriHt -a 
frequency of the detected vibration level is analyzed fo calculate a vibration level at a 

predetermined frequency band and a rtj ^learuc nf i il H>Ptfrinesseon<: irion of the road surfac : on O 

~ o 

which Hie vehicle is aiapjflfcfa estimated fo>m -hv connwrjnp .thc calculated vibration level, vjlhj, ^ 
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AMKNDMENT UNDER 37 C.F.R. $ 1. 1 M 
U.S. Appln. No. 10/049,509 



intwu^uivc which iy ;i vibratio n Jcvci det ected through ni miiim on » nnul. having ^ 

4. (currently amended): : nie-A.vvhiclc running stale esiiroaiiun method Hc-cordim? 
e-lainvk* en mprisine. : 

ii^ii^l^oiJdil^ l evel of a portion be low a snrim» oj n,.run,niny t vdiicl&and 
S£tij"dita^ deurce of sl ippering .fa 

road *wriHua>n wluuh jhc veh icle is rum nne and a nin ninu stale of Jiichjirc, 
u jj^aidjj^t cnriminiLi^.l tesccI on the dctccj^ level, and 

wherein ilic frequency of the delated vibration level is analyzed, ai least (wo vibra ion 

levels at different frequency bands arc cnlcubforl, an operation is carried out on (he »t lesui two 

caleulnicd vibration levels, and (he decree ofslipperiness ol the nmJ surface is estimated I" om 

computed value. 

5. (currenrly amended): The-A_ vehicle running stale csthnalion method comprising 
ikt^jLn^avibnuioit fevytof ajgnjcajh ijow a snrin fe of a renninn veh icle: and 

on which rhc vdjiclej^runni nfi ami a run ning stale of caeh jjre. 
>^''-^ 
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AM EN DM I: NT UNDKK 37 C.F.R. § I.HI 
U.S. Appln. No. 10/049.509 

wherein vibration levels of at least two points of n portion l.clow the sprini! vvtjji ;i (jiiHcr 
iMfeM^lL^ detected to calculate a vibration transmission level r filtc 

portion below the sprinjU>i*^w^ an( j , >c 

demnM-W^ rond surface is estimated firm the enlcuhilcd vibral on 

transmission level. 

6. {previously presented): A vehicle running Mate estimatkn apparatus for cstimai n<> 
running state of o vehicle based on road surface conditions, the estimation apparatus coinj: rising: 

means of detecting a vihnstion level of a portion below a spring of a running vchie; j: 

means of computing waveform of time changes in Ihc vihra-ion level; and 

road surface condition estimation means for estimating a condition of a road surlat i on 

which the vehicle is running from the vibration level al a predetermined position of the 

waveform or for a pre*telennincd lime range. 

7. (previously presented): The vehicle running state estimation npparulus acconlin; ; to 
claim 6 further comprising means c>r calculating Ihc vibration level >( al legist one of a tire 
leading edge portion, lire ground contact portion and tiro trailing ed$c portion of ihc wove) >m>. 

N. (currently amended): A vehicle running stale estimation apparatus comprising: 
means of detecting a vibration level of a portion below a sprmz of a running vehicl* ; 
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AMENDMENT ITNDKK 37 C.F.R. § I.I 1 1 
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moons of 'calculating u vibration level at a predetermined frequency hand by nnaly -.ine. 
frequency «»f the delected vibration level; and 

rood surface condition estimation means Tor estnnaCim: a decree .<*f^li [>t ^m^s^ . c _o id ition 
or (lie road surface on which the vehicle is running A^j^^njiMijnjjL^ calculated vihr ition 
level with the n osi er -curve xy hicji is the vibrati on level delecte d through runnjtnynn _njvaj 
havim^ft predeter mined r oad sur face con dition. 

whercia (he running state of the vehicle is estimated based on the d*-roc-oJ-shf>fKM nes* 
condition of the road surface reoeived-from flic road surface condit on estimation moans. 

9, (previously presented): A vehicle running state estimation apparatus comprising : 
means of detecting a vibration level of a portion below a spring of a running; vehic! s: and 
ruad surface condition estimation means for estimating a dr.grce of slippcriness of w road 

surface from a value obtained by earring out an operation on at | C ; : st two vibration levels .it 
different frequency hands by analyzing the frequency of the detected vibration level, 

wherein the running stale of the vehicle is- estimated hosed r n the device oJ" slipper ness 
of the road surJacc received from the road surface condition estimation means. 

10. (currently amended): A vehicle running state estimation apparatus lor estimaiii g a 
miming slate of a vehicle based on it condition of a road surface comprising: 

means of delecting vibration levels i»f nt least two points un a portion below a sprin i of 
i he running vehicle with a bufj^memjwrj^jn^ in terposed iherch et .w^n- 
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menus of calculating a vibration frnnsmisNfcin level a; a predetermined frequency b md 
between said si I least two vibration delect urn points; and 

road surface condition estimation means for cxti m a t i ng n t k gre u i ■ f i s I i p | u r i . u , v s y . v > Jjhu, 
of the road surface on which die vehicle is running from the calculated vibration transmit ion 
level. 

I i . (canceled). . 

1 2. (currently amended): Tin- A vehicle running slate estimation apparatus a«?wd i^-k> 
e 4*1 i 1 1 \~ ^- comp rising: 

»tgtIMLiU!it<W ti^ *' vibratio n level of a portion h phnv » snjinj* of a r uimin^_yj^cj >; 

means orc jLlciilaungjLyjJy aHon level at a p rctlcicmjm^ ng 
felMK'aav r th e detected v ibration ji^h »ml 

™0ib;U^ decre e ofslipncrines s uJj i v 

rood surfaee on which ^vehic le is runniim to pjhc vajjeu^ 

svhere.in thcjwmm^ .^ntc of I he veh icle is estm^^^ icss 
oCibej[o:i^ from t he r oad surface cond ition estimat ion means, aiuj 

wherein n road surface Irietion coefficient ;i at n time of running the vehicle is estin aied 
KilsciI on a relationship between a surtaee iriction coefficient m obtained from braking dista ices 
of the vehicle under various road conditions at different speeds and tt least one of the ealei: lated 
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vihrmion level a( said pfcdetominccl frequency hand u.ul » wJculsueii vihrmion irwnsinissi m 
level . 

13. (currently i.inenUed): The-A .vehicle runni,* slale estimation appanm.s i.tW 



110: X 



XHm'yjjfxl^ine.q viKf^ mp level <,f „ wwwm hclmv ^. spri^ »r» nmnin? vol,! ., 
ii^»wK^c*fth.c d etected v«b raiionJaat;.ertW 

fl2i!L»^!i^.«L^vjMC»l rho vch.de is m.min. : rt™» rhc c alculated v ihr alion leve l. 

wherein the frequency band is a band including frequency o 'naiur.il vibration of a .re 
tread land portion. 



14. (currently amended): The- A vehicle running state estimation apparatus «cc<«4j. , 
ol iMtn-t*rcom p risinc: 

0!H!O££!l^ciilaj^ 
Ikauei i L^_«XihtL dctec»c<l vi brati on leve l: and 
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'^^^rt^SlLShi^^ 

MierdnituLrunninx st^of the .vjeJiicJjL^^ ■>■> t he degree of slipnc- 

ilOlw^ilsorih^j^j^^,,, ^umsfj s urface conditio ,, cMHTHiion n,^^ 

wherein a threshold value is set Iot the vibration level, and the surface of (he road s 
estimated to he in a low friction condition when the calculated vihation level exceeds the 
threshold value. 



15. (previously presented): The vehicle ruling state estimation apparatus accord! , e u, 
claim 14. wherein Ihe threshold value can he changed. 

16. (previously presented): The vehicle amain,; state estimation apparatus accordi i K to 
claim 6 which further comprises a vehicle speed detection weans u estimate the condition of a 
road surface based on vehicle speed. 

1 7. (previously presented): The vehicle running state estimation apparatus of elain 6. 
further comprising: 

means ol judging slippcriness of (he road surface based on lao condition of the nxk 
surface estimated hy Hie roa d surfacc ^ndilion estimation means; and 

warning means lor giving a warning when it is judged that the condition of the tom 
surfacc is slippery. 



X 

P AGE «22 1 RCVD AT W WOW 63«:3? Pii (Eastern OayflgM TInwJ ' SWtUSPTOffXRF.1/1 * 0MS^7293i}6 * CSJO^02293W0 1 DURATION (mm^s) «5-26 



01/19/2006 17:40 FAX 2022937860 



06/15/2005 18:23 FAX 2022937880 



AMENDMENT UNE2KK 37 C.F.R. § I.! (I 
U.S. AppJn. No. 10/049.509 



@023 

12010/022 



IS. (previously presented): The vehicle running stale cst.mnii<>„ a pp.irnit« accord, lg u> 
claim )7, fun her comprising: 

vehicle speed defection means to change decision on the shopcrincss of the road * dace 
»nd warning level based on vehicle speed. 

l<>. - 24. (canceled). 

25. (previously presented): The vehicle running slate carnation apparatus aecordi , s to 
claim f>, further comprising a transmitter tor transmitting output oh he vibration detection neans 
lor calculi,,* a lime change in the vibration level or a vibmikm level at a predetermined 
frequency band. 

26. (previously presented): n,c vehicle running su,te cstimciiun apparatus uccordh g «. 
claim A further comprising a power generating unit mounted on a the wheel, wherein the p .wcr 
generating unit generates power by rolling „I each tire ond supplies power lor at lens, one , f 
driving .he vibrnliui. detection means ami amplifying output of the x ibralion detection men *. 

27. (previously presented}: A vehicle control apparatus comprising vehicle control 
...cans for ocmtmlling the running mui of a vehicle based oh the condition of the road surf;, :e 
estimated by the vehicle running state estimation apparatus of claim 6. 
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2*. (previously presented); The vehicle control apparatus »ccor<f in^ fo ch.im 27 w ncl, 
comprise* vehicle speed dctcclion means U, control (he running six;eof the velnele h..scd ... 
vehicle speed. 

29. (previously presented): The vehicle conlrol apparatus axwding in claim 27. « herein 
Hit vehicle control means controls locked state of each wheel. 

30. (previously presented): The vehicle control apparatus a.cordmu .„ claim 27. « ;,crein 
the vehicle control means controls attitude of the vehicle. 

S • (previously presented): The vehicle control apparatus *.cordiun to claim 27, w ,ercin 
ihe vehicle control means controls air pressure of each tire. 

32. (previously presented): The vehicle conlrol apparalus according to claim 27 : w .erein 
ihe vehicle control means controls idling stale of each wheel. 

33. (previously presented): The vehicle control apparalus according to claim 27. w > .erein 
the vehicle control means changes inter- vehicle distance sci value o; an auiomatie driving 
system. 
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">4. (previously presented): A lire wheel comprising: the vehicle running „i nta «, ma iinn 
apparatus lor estimating a miming stale of the vehicle by detecting the vihraiion level oil ,o 
portion below the spring as set lbrth in claim f». and a power generating unit for genemiin . power 
l>y n rolling of cuch tire and supplying P«wer to the estimation wpp-intus. 

35. (original): The lire wheel according to claim 34. wherein the vehicle running .< ;atc 
estimation apparatus is mounted to Ihc tire wheel. . 

36. (previously presented): The lire wheel according to claim 34, wherein the pow ,r 
generating unit comprises a rotor magnetized uhd rotated by the rolling of each lire, n slaU r 
made d on, » high magnetic permeability materia! and adjacent f.o Ihc rotor and a power 
generating coil installed within a magnclie circuit including the rotor and the stator. 

.17. (original): The tire wheel according to claim 3t>. wherein the power generating unil 
comprises means of ^cumulating electromotive force generated in Ihc power general i„ i; e .il. 

IX. (previously presented): n IC tire wheel according to clal-n 36. wherein ihc rotoi is 
turned by rotating an unbalance weight the gravity center of the rot;.ry eonc of which is ec, entrie 
to a rotary shaft by ihc rolling of each tire. 
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39. (previously presented): The tiro wheel ..ccurtlinu Co claim 36, whciuin an :»r si c.iin 
Bcncnucd by the rolling af cd, lire is imn«Wf into the poxvev *cner«lin* unii nnd the u u>r is 
turned hy iIk: introduced oir stream. 

40. (n« W ): The vehicle running state estimation method according io claim 3. vvhe.ein 
the master curve is prepared based on Che vibration level delected a. the time when the vrf, elc is 
running on a surface oi n mad with a usual dry asphalt pavement. 

4 1 . (new): The vehicle stale estimation apparatus according to claim 8. wherein ih : 
master curve is prepared bused on the vibration level delected through the running on the , athce 
of a usual road wi(h dry asphalt pavement. 
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